Interaction and cross-resistance of cisplatin and pemetrexed in malignant pleural mesothelioma cell lines.
Although cisplatin and pemetrexed are key drugs in the treatment of malignant pleural mesothelioma, their drug-drug interactions, cross-resistance and resistance mechanisms in malignant pleural mesothelioma are not well understood. In the present study, the interaction of these 2 agents was determined by clonogenic assays followed by isobologram analysis of 4 human malignant pleural mesothelioma cell lines. The cell lines were exposed to the agents using a stepwise dose-escalation method to establish drug-resistant sublines. Thymidylate synthase mRNA expression was evaluated in the drug-resistant sublines. As a consequence, cisplatin and pemetrexed had synergistic effects in 3 cell lines and an additive effect in the fourth cell line. The former 3 cell lines showed similar pemetrexed sensitivity in the parental cells and their cisplatin-resistant sublines, whereas the fourth cell line exhibited cross-resistance. In contrast, cisplatin had diverse effects on pemetrexed-resistant sublines. High thymidylate synthase expression did not correlate with natural pemetrexed resistance. Elevated thymidylate synthase expression correlated with acquired pemetrexed resistance in 2 sublines. In conclusion, cisplatin and pemetrexed showed synergistic activity and no cross-resistance in 3 of the 4 malignant pleural mesothelioma cell lines, suggesting the clinical relevance of their combination in chemotherapy. Thymidylate synthase expression did not necessarily correlate with pemetrexed resistance. The information together with the experimental model presented here would be useful for further investigating therapeutic targets of malignant mesothelioma.